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0 A method for searching the magnetic stripe on a 
card to detemnine the indispensably read out track 
comprising the steps of reading a card number from 
any one of the several tracks, determintng rf the card 
has an indispensably read out track already ctedded 
by the issuer of the card, r^ing out a track number 
for indispensable data from memory if such 
read out track has been decided, reading out in- 
dispensable data from the read out track using the 
track numtier. reading out a track searching mode 




on a priority basas from memory (38) if such read out 
track has not been decided, reading out a first prior- 
ity track which is known by the mode for the card, 
detennining the read out data as being indispen- 
sable if no reading error occurs, ar^d sending the 
indispensable data to a host compute (34) for busi- 
ness transactions. Tfie method is accomplisJied by 
apparatus (48.36,38.34) for reading data from the 
tracks, for identifying the indispensably read track, 
and for performing tfie business transactions. 
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CARD HANDUNQ APPARATUS AND METHOD 



The present invention relates to a card han- 
dling apparatus and method. 

in the field of card handling apparatus for finan- 
cial transactions, a^card^tssuer-may^Have-a^singte. 
card^thatztszada ptable-fofa pluratilyiofctransactions. s 
A card Issuer may also have a plurality of cards 
that are adaptable for different types of financial 
transactions. The card may be used to extend 
credit to the customer or it may be used to draw 
money from a t>ank account on fine so as to settle 10 
accounts which Involve the purchase of goods or 
Dke transactions. 

In an article purchase transaction t>y means of 
a point of sale (POS) system. anzacccAoAd may-be — ; 
^sdttlediwithitfieiuse: Gl~aicardioricwhlch^lnfbrmaBdn is 
r^afding-^a-customeris'magrieticallynre^ 
magnetic:stripe:has:previousty^b^Tvappned:on'-the 
card-b y-the iss ueriof t he cardrt in the case of a card 
conforming to the ISO standard, the—magnetic^) 
stFipe=^»nsists=of^=max!miim=^tlte@=^^ 20 
the=cardrnumt)er^is-recorded=in-the^second-ti^ 
(hereinafter refenred to as track 2). Conventionally, 
it has t>een practised that even If a different kind of 
card is used, the account can k>e settled with the 
use of a^:@rd=basedio«izthezcardinumberiwhich:is>^ 2s 
readrout^diThtracR^^ 

However, recently in certain Bjropean coun- 
tries there is a tendency to use a card of the type 
in which Important data such as the account:numrsi 
berrand:tt»^like arB-recordS^in-a teclcdttie^^ 30 
trackr2r^and charges Involved are drawn on line 
from the t>ank account upon the settlement of the 
transaction. A card, as mentioned above, is de- 
signed so that unless the important data such as 
the account number or the Ito Is read out, the 3S 
account cannot be settled. Hereinafter, the track in 
which the Important data is recorded is referred to 
as a track to be indispensabiy read (or an in- 
di^nsably read track). In this regard, the informa- 
tkm or data in an imfispensably read track is at>- ^ 
solutoly necessary or required for completing the 
transaction. Rrotrfernsranse from- t ti e-fact-that icardisw 
issuerszcan-optionally-seiect- a-track-ln-whfeh-t hers 
lmportant-data~ls-to~t>e=r^corded^depefKiing on the 
kind of the card. Under such circumstances. It Is 45 
seen that an !ndispensat)ly read track cannot be 
fixed and ttiere is the possii^n^tii^^^melKIn^^ 
cards:(vanalions:af^theiVISA:cards)-i^i^~frDm-ffi^ 
same card issuer frequently cannot be processed 
by the same card handling apparatus. Under these 50 
circumstances, a problem arises that it sometimes 
occurs that in spito of those VISA cards which look 
the same as each ottier at a glance^ ^e^card ^^an 
t7e~handted-i^ a card^hardllng apparatus^d-anr 
otherccardicanriot^t)e=handled^t>y=j»^-apparatus. — ^ 



This sitoation arouses distrust of card holders and 
causes confusion among the holders. 

In addition, a system may be arranged m which 
^t^^dalalofLlntormafio^^ 
tiicks^ ^I^^rttloirt ^tQla 

of::tfie-^)r^ence--or:.ati ^ce~of"an'indl sDen^ 
r^:traclC3v\niSv^:dala=ts^ 
. gwnputer-a-problem-may-^ctst-that-the-data^is too 
much-to-be-handled-t3y -the-host:coroputer at one 
time. ^:that:ttjeTdata:miM:i5elfi>nded:^ 
isevera!:time^ 

It is an object of the present invention to pro- 
vide a card harKlIing apparatus and method in 
which the problems discussed atx)ve are alleMated. 

According to one as pect o f the invention there 
is provkJed a card^lSindririg-aii^^atus-fbO^idihg 
data on a cardlHavir^^a^magneti a 
plurajftyroflmaQ netic-rBconjfn g -trac ks? for identify- 
ing a track to be indispensably read, and for per- 
forming a business transaction t>ased on data re- 
corded in said indispensably read track, character- 
ized by read means adapted-to~rea d-out-dat a' 
r^rde dlifTsaid^pluralltyrofltracks, mem ory-means 
adap^ed-to-store-aI^the-dala-read"Out-i^^each:tra^ 
table means containing the number of the track to 
be indispensably read and which number is pre- 
viously stored in accordance with recorded data 
provided by the issuer of the card, confirming 
meahis"^^j3ptedztordetenfiine^tf»e 
aaaa danj^ wtth-data-read-out j^ 
tracl^ and to read out the number of the track re^ 
from said table means upon determining tfie card 
issuer and to send out a signal indicative of the 
track number, retrieving and defining means adapt- 
ed to determine the indispensable read out track In 
accordance with a predetormined retrieving proce- 
dure which is contained in said table means and to 
output a »gnal indicative of the number of the 
indispensable track when no track can be con- 
firmed by said confirming means, and executing 
means adapted to re^ out from said memory 
means the recorded data read from said indispen- 
sable track and stored in sakJ memory means in 
accordance with the table means track number 
signal sent from said confirming means or fifom 
said indispensable track number signal sent from 
said retrieving means to execute a business trans- 
action. 

According to another aspect of the invention 
there is provkjed a method for searching a plurality 
of tracks of a magnetic stipe on a card to deter- 
mine an indispensably read out track for complef 
Ing a business transaction, characterized by the 
steps of: reading a card number from any one of 
the plurality of tracks; determining if the card has 
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an indispensably read out track previously record- 
ed by the issuer of the card; reading out a track 
numfc>er for indispensable data from memory If an 
indispensably read out track has been previously 
recorded; reading out indispensable data from the s 
read out track using the track numt>en reading out 
a track searching mode on a priority bas»s from 
memory if such indispensably read out track has 
not been recorded; reading out a first priority track 
which is indentified by the mode for the card; lo 
determining the read out data as being Indispen- 
sable if no reading enror occurs; and sending the 
Indispensable data to a host computer for a busi- 
ness transaction. 

It shouki be understood that indispensable data is 
Is defined as data which is at>soiutely indlsperb 
sable to complete a tHJsiness transaction utilizing a 
particular card. 

The invention will now be described, with refer- 
ence to the accompaning drawings. In wtiich :- 20 
Fig. 1 is a block diagram illustrating the prindple 
and incorporating subject matter of the present 
invention; 

Fig. 2 is a schematic diagram showing the struc- 
ture of the present Invention which can be uti- 25 
lized wi^ or applied to a point of sale terminal; 
Rgs. 3A AND SB, taken together, constitute a 
flow chart iilustrab'ng the card data processing 
procedure; 

Rg. 4 is an example of the table showing the so 
data tracks and the several modes of retrieval 
procedure; and 

Rg. 5 shows an example of the order of priority 
of tracks to be processed in each nuxle of the 
indispens^)ly nrad track retrieving procedure. as 
Referring to Rg. 1 of the drawing, wfien a 
credit c ard-20-is-insertBd-t)y-a-customer~tnto _-a 
^istomer^irifbrmatbnztii^ cepI'dataN 
suchras::ttie=card=riuinber-and~identify!rigrdata:orj^ 
iriforrnath>n::3whncii:hawe:been:niagiietica]^^ 40 
ton-the ca rd-20-ar&-read-out. An Indispensably read 
track confirming means 24 confirms a partolar or 
spedfk: track to be indispensably read from tfie 
card number and whk:h is read out In the input 
section 22. An indispensat)ly read track retrieving 45 
and definitely determining (or defining) means 26 
retrieves the indispensably read track when it is 
unknown and defines a track of a high probability 
to be identified as the indispensably read track.-:A=::7 
tablez28-is=pnn1cle^jian^^^ so 
rw uired-for -confirminq -and-re trigvinQi:the~indls^ 
pjensabiy::read-track.^A 'datazmemoryisection=30=is 
adaptBd::to=store^the:data:on:cardsrand:to:send>out 
only4he:data:gtored-in-ttiB:track:specified:by-either 
the oonfiniiing=rrieans=24:or:the:defintng:means726.^ 55 
A communication control section 32 is provided to 
control tiie data communicatk>n between the mem- 
ory section 30 and a host computer 34. 



In the above anrangement, the indispensably 
read track confirming means 24 confirms the irv- 
dtspensably read track in accordance with the card 
number which is read out in the input section 22 
and In accordaru^e with the data in the table 28. In 
case the Incfispensably read track is not identified 
from the card numt)er thus read out in the input 
section 22, the irKlispensably read track retrieving 
and defining means 26 judges whether or not the 
data in each track is correct This judgment de- 
dsksn is made in accordance with the Indispens- 
ably read track retrieving means mode stored in 
the table 28 and defines a track of a high prot>abil- 
Ity to 1)0 identified as the indispensably read track. 

In accor dance with the at)ove description, <only'' 
tfie^ata--}nlthe^fiaclOetenm 
TOnfirmin glmeansr243 rIthOjefihing,means^^ 
sSiff^ oirt^to~the -host-compirt Irvtfiis-mamfer 
tti g::ga5-to^JbeI^aam i 
csSTlbe^minli^ 
samejcaixi'issuenlc^^ 

A preferred emt)odiment of the present inven- 
tion which is applicable to a POS terminal (not 
shown) will be described with reference to the 
several figures of the accompanying drawir^. Rg. 
2 is a diagram showing the schematic structure 
according to the present inventk>n and applied to a 
POS terminal. The interrelation and correlation be- 
tween the elements shown in Rgs. 1 and 2 is now 
described. The data memory sectton 30 (Rg. 1) 
corresponds to and includes a central processing 
unit (CPU) 36 and a random access memory 38 
(Rg. 2). The indispensably read track confirming 
means 24 and the indispensably read track retriev- 
ing and defining means 26 conrespond to and in- 
clude the CPU 36 and a read only memory (ROM) 
40. 

In Rg. 2, the customer information input sec- 
tion 22 consists of a card reader section 42, a 
(Personal klentification Number) PIN pad sectton 
44 consisting of a keyt>oard through whk:h a pass- 
word number or the like are input, arKi a di^lay 
section 46 adapted to display contente input 
through the keyboard and also to display certain 
procedures of the operations. The card reader sec- 
tion 42 includes a magnetic head section 48 which 
is capable of reading all of tracks 1, 2 and 3 into 
which data are written and conforming to tiie ISO 
standard on a magnetic stripe on the card 20. An 
input section 50 such as a scanner or a keyboard 
or tfie like is connected to the CPU 36 of the POS 
terminal. " nigj3QM:40H proy^^ 
pifopahris-required forlthearticlelft 

handi!ng-,p rograms,.JrontfDi_programj;2g]j^ 
Sataare-stored.-Thgll3AMj38-provj d^ 
which data requirediforitfie^ aTticie^^^ 
data^o n-eichitrack-on-the-cards-are-sto red. A 
display-section-52-and>a-priiSmL54:aiC<^ 
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the CPU 36. 

In the atxjve-mentioned and described anrange- 
ment it is assumed that an article which has been 
purchased is already registered in the. system. 
When an article code is input through the scanner 
on the input section 50, the CPU 36 accesses a 
(PLU) Price Look Up file (not shown) to read out 
theretncNn the article name, class, unit price and the 
like corresponcfing to the article code thus input 
The data thus read out are displayed, on the dis- 
play section 52 and are printed by the printer 54 
on a receipt or the Gke. In addition, accumulation 
data such as the total amount of money, the num- 
ber of articles purchased and the like are stored in 
an article transaction data memory or work area 56 
in the RAM 38. At the completion of the registration 
of all the artk^les purchased, the total . anuuint of 
money is displayed and the account is settled in 
cash or by means of the card 20. 

in case of an account settlement by means of 
the card 20, the 6aBg^fiumt) er~on'the"cag:;^ js 
inputlthrough-the card-reader; section 42 and ttie 
password number is input through the PIN pad 
se ction 44. n rfii3ZCPUz36zprepaiesigisegem§nt 
rsqu^ j^hich-lOiCTOent to the host compu^^ 
of^^iT^a^-company^or^a-nke^x^^ 
the^commiiiic ab'on-contrd lls^'dnrg^ CPU 36 
receives a response from the host computer 34 
and through the communication control section 32 
informs the CPU 36 that the account has been 
settled. The communication control section 32 con- 
trols the execution of the procedure utilized in the 
card handling operation. The CPU 36 tften pre- 
pares and sends settlement data to tfie printer 54 
whk:h prints infbrmafion on a raceipt indicating that 
the predetermined settlement is completed and the 
printer then issues the receipt As has been de- 
scribed above, in the account settlement by means 
of ttte card 20, it is necessary to Input the card 
number of the card into ttte POS terrntnal. 

The inputting of data on the card 20 will be 
descn'bed with reference to the ftow chart shown in 
Rgs. 3A and 3B. Rrst, as seen in Rg. 3A, a 
customer starte the o ^ratlon ( block 60) and 
'Swp ^4he^a iid:20:tliro^^ 
n Ction-input-section:22;:(Bg?l7- ThermagnetiG~data~in 
tr acks-1 . -2-and-3-on-toe-magnetic.stri pe'0^theicard> 
20-are::r(Bat(bto(*-62)^ 
1 42:(Rg.':2)-and>are^sti9r^'ih^ 
m area^58:ln:the:iimhl'3a-tnr6faer:to'^ 
I ^the=fdentlty~ol-a=card-issuer,~the=data=initrackc2-Js 
I read'out-from-theitrackijGlat a-memory area-SS-a 
' cCh»ck«J-inz:accordance-with-the=^tra^ 
^ programzstDradzimtheiROIUI:^^. When the data is 
not conrecUy read in track 2 (block 64), a display 
indicafing tfiat one more swipe of the card is re- 
quested is made on the display 52. The customer 
can swipe the card 20 through the input sedton 22 



for reading of conrect data up to a maximum of 
three times fjotock 66). When a read error occurs 
three times, the flow goes to the next step (jotock 
68) in which it is checked to see whether or not 

5 keyboard entry of information is possible. If key- 
lx>ard entry is not possible, an error handling op- 
eration Is performed within the system and account 
settlement by means of the card 20 is stopped 
(blocks 70 and 72). In tfie event an entry is possl- 

10 ble, the keyt>oard entry of the card number is 
performed by the PIN pad section 44 (bkx:k 74). 
When the data such as the card number or the Hke 
in track 2 Is con^ectiy read or the card numt)er is 
conrectiy keyed in, the table 28 (Fig. 2) is accessed 

15 and the card issuer is definitely ktentified from the 
card numt)er Qikxk 76). 

Rg. 4 shows an example of the table 28 and 
including tracks and modes according to the 
present invention. The individual card numbers are 

20 respectively allocated to individual card issuers and 
hence the card issuer can be definitely identified if 
the card numt)er is found. The card data handling 
mode is also stored in table 28. 

In a column section 75 (Rg. 4) of the table 28 

25 for the indispensably read tracks, the numbers of 
indispensably read tracks are shown in case the 
same tracks are used as the indispensably read 
tracks for all of the cards issued from the same 
card issuer. For example, in Rg. 4, for the card 

30 Issued from the A card issuer, track 1 is used as 
the indispensably read track and for the card is- 
sued from the C card issuer, track 3 is used as the 
indispensably read track. 

However, in case the same card issuer uses 

35 cBfferent indispensat>ty read tracks for different 
cards, for example, for the cards issued from the 
card issuer B. both of the indispensably read tracks 
1 and 2 or either one of them and another in- 
dispensably read track are used. Therefore, as 

40 shown in Rg. 4, in the column section 75 of ttie 
table 28 and for describing the Indispensably read 
track detecting procedure, tiie mode for definitely 
identifying the indispensably read track Is speci- 
fied. 

45 As shown in Rg. 5, the modes 1. 2 and 3 
indicate the orders of checking the data in each of 
the three tracks and the orders are different for 
different mode numbers. A track of high prot>ability 
to be specified as an indispensably read track is 

50 different for different card Issuers, so that the In- 
dispensably read track retrieving mode for each 
card issuer is registered in advartce. 

Continuing with the procedure as shown in Rg. 
3A, tiie card 20 for which the indispensably read 

ss track is set will now be described. From the card 
number of the card that is read out (or keyed In), 
the indication that the card is issued from card 
issuer A (hereinafter refienred to as tiie A company) 



7 



EP0407 207A2 



8 



and that the fndispensably read track for the card is 
track 1 are read out (bh)ck 76). The indispensably 
read track 1 is spedfted (blocks 78 and 80). so that 
the data in track 1 Is read out from the track 
memory area 58. If the data Is conrectly read in the 
track with no enror (block 82), the flow goes to a 
settlement step (block 88) wherein the data in track 
1 Is transmitted from the communication control 
section 32 to the host computer 34 and settlement 
through the card 20 is continued and completed. 
However, if the data in track 1 is not corectly read 
in the step (bk)ck 82). card error is displayed on 
the display section 52 and settiement through the 
card is stopped (blocks 92 and 94 in Rg. 3B). In 
case of the card for which the indispensably read 
track 2 is specified (block 84), if the data read in 
track 2 is confirmed (block 90) and if the data is 
correct the process is continued to the settiement 
step (jokxk 88). if the data is inconrect an error 
handBng operation Is perfbnmed and the settiement 
is stopped (block 94). In case of ttie card for which 
the indispensably read track 3 is specified, the flow 
goes to the next step (block 85) In which the data 
in tfie track 3 is confirmed and the data is pro* 
cessed in the same manner as that for the in- 
dispensably read tracks 1 and 2 (blocks 92, 94 and 
88). 

Another arrangement in ttie present system is 
the case wherein the same card issuer uses dif- 
ferent indispensably read tracks for different kinds 
of cards. If from tfie card number of the card that is 
input and from the table 28, it is found that the card 
20 is issued from card issuer B (hereinafter re- 
ferred to as the B company) and the B company 
cannot specify an tndispertsably read track, the 
mode for definitely deciding ttte irwfispensably read 
track is then specified (t>k>cks 78 artd 78). The 
mode 2 is specified aiKl hence the mode 2 is 
folbwed to the next two steps (JtAocks 96 and 98). 
In accordance with the mode 2 in F^. 5. first, tfie 
second track data memory area is accessed and it 
is checked to see whether or not the data In the 
track 2 read out Is correct (block 100). If the data in 
the track 2 is conBctty read out, the track 2 is 
defined as the indispensably read track and the 
fk>w goes to the step in which the settiement Is 
continued (block 88). If the data in the track 2 Is 
incorrectiy read out, the fk>w goes to another step 
(block 102) and a check is made to see whether or 
not the data read out from ttie track 1 is correct If 
the data in the track 1 is correctly read out the 
track 1 is defined as the indispensably read track 
and the flow goes to the step In whk^h the settie- 
ment is continued (fnkxk 88). However, If an enror 
is found in tfie data in track 1, the flow goes to 
another step (block 104) in wfiich the data In track 
3 is read out However, for the card issued from 
the B company, the data is written into botti or 



either one of the tracks 1 and 2. so that no data is 
found in track 3 and hence the flow goes to the 
enror step due to the absence of read data and the 
settiement is stopped (blocks 92 and 94). In case 

6 tfiat tiie read mode 1 is specified, tiie tracks 1. 2 
and 3 are judged In this order, as indicated by 
blocks 106, 108 and 110. Similarly, in case the 
read mode 3 is specified, the tracks 3, 2 and 1 are 
judged in this order, as indicated by bkxks 112. 

10 114 and 116. As a result of the judgment of the 
data read out from the individual tracks, the data 
which is conrectty read in first is defined as the 
indispensably read track and the track data which 
is defined based on the definition mentioned atx>ve 

75 is transmitted to the host computer 34 wherein the 
settiement is continued Qjhdk 88). On the other 
fiand. if all the track data read Jn are incorrect, the 
settiement is stopped (block 94). 

The CPU 36 includes executing means for 

20 reading stored data from the F)AM 38 in accor- 
dance witti a defined track number signal sent from 
the confirming means 24 or from tfie retrieving 
means 26 and the executing means then sends the 
track data to.the host computer. 

25 The present invention provkles tfie customer 
information input section 22 which is capable of 
reading the card data in all the tracks, tfie in- 
dispensably read track confirming means 24, tfie 
indispensably read track retrieving and defining 

30 means 26, and the table 28 for defining and detect- 
ing the indispensably read track thereby permitting 
the handling of different kinds of cards issued from 
the same card Issuer, wherein tfie card handling 
work can be smoothly performed. In addition, even 

35 though tfie card issuer issues a new card of cfif- 
fersnt design, it can be readily dealt with simply by 
changing the spedfication in the table and using 
the same card reader. 

40 

Claims 

1. A card handling apparatus for reading data on a 
card (20) having a magnetic stripe tndudlng a 

45 plurality of magnetic recording tracks, for klentify- 
ing a track to t>e indispensably read, and for per- 
forming a business transaction based on data re- 
corded in said indispensably read 
track.characterized by read means (22) adapted to 

50 read out data recorded in said plurality of tracks, 
memory means (30) adapted to store all the data 
read out in each track, table means (28) containing 
the number of tiie track to be indispensably read 
and which numt>er is previously stored in accor- 

55 dance witti recorded data provided by the issuer of 
tfie card, confirming means (24) adapted to deter- 
mine the card issuer in accordance with data read 
out from said plurality of tracks and to read out the 
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number of the track read from said table means 
(28) upon determining the card issuer and to send 
out a signal indicative of the trade numt)er, retriev- 
ing and defining means (26) adapted to determine 
the indispensable read out track in accordance with 
a predetemnined retrieving procedure which is con- 
tained in said table means (28). and to output a 
signal Indicative of the number of the indispensabte 
track when no track can be confirmed by said 
confirming means (24), and executing means 
(3234) adapted to read out from said memory 
means (30) the recorded data read from sakJ in- 
dispensable track and stored in sakJ memory 
means (30) in accordance with the table means 
track number signal sent from sakl confinming 
means (24) or from satd indispensable track num- 
ber signal sent from said retrieving means (26) to 
execute a business transaction. ' 
2. A card handling apparatus according to dalm 1, 
characteri2:ed In that said retrieving and definirtg 
means (26) c^iecks each track for data enror in the 
data stored In said memory means for each track 
and first selects a track having no enror as the track 
to be indispensably read to retrieve and detenmine 
the indispensably read track. 
3* A card handling apparatus according to claim 1, 
characterized in that sakJ retrieving and defining 
means (26) checks each track for data enror in the 
data stored in said memory means (30) for each 
track and selects a track having no error on a 
priority basis as that track to be indispensably read 
to determine the Indispensably read track. 

4. A card handBng apparatus according to dalm 1, 
characterized in that the read means (22) com- 
prises a cad reader (42), a keyboard (44) for 
entering an identification numt)er and a display (46) 
for dlspteiying the entered numt)er. 

5. A card handBng apparatus according to claim 1, 
characterized in tiiat sakl memory means. (30) In- 
chides central processing means (36) and random 
access memory means (38). 

6. A card handfing apparatus according to dalm 1, 
characterized in that saki retrieving and defining 
means (26) includes central processing noeans and 
read only memory means. 

7. A method for searching a plurality of tracks of a 
magnetic stripe on a card to determine an in- 
dispensably read out track for completing a l)usi- 
ness transaction, characterized by the steps of 
reading a card number from any one of the pluraf- 
Ky of tracks.de termirung if the card has an In- 
dispensably read out track prevtously recorded by 
the issuer of the card, reading out a track number 
for indispensat)ie data fifom memory if an indis- 
pensably read out track has been previously re- 
corded, reading out Indispensable data from the 
read out track using the track number, readin g out 
a track searching mode on a priority basis from 



memory if such indispensably read out track has 
not been recorded, reading out a first priority track 
which is kJentified by the mode for the card, deter- 
mining the read out data as being indispensable If 
5 no reading error occurs, and sending the Indispen- 
sable data to a host computer (34) for a business 
transaction. 

8. A method acconjing to daim 7, characterized by 
the additional step of providing table means (28) 
10 containing track searcfting modes for different issu- 
ers of cards. 
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